We investigated the 33S nuclear quadrupole coupling in the rotational spectrum of isothiazole in natural abundance by molecular beam Fourier transform microwave spectroscopy. In addition the 
Introduction
In the course of our studies on the 33S nuclear quadrupole coupling we have become interested in the coupling constants of isothiazole. In previous publica tions we presented already some results for 33S thiophene [1] and 33S thiazole [2] . Using molecular beam (MB) Fourier transform microwave spectroscopy (FTMW), the high sensitivity of this m ethod allows us to measure 33S isotopom ers of many molecules in natural abundance (0.75%). No difficult and expen sive preparation work is needed.
First studies on isothiazole were done by Wardly et al. [3] , They derived the rotational and the 14N quadrupole coupling constants of the parent mole cule. Later, Wiese and Sutter [4] improved these con stants considerably.
Today the best known structure of isothiazole was derived by Butterw orth [5] . Using the combined tech niques of double resonance and Stark m odulated mi crowave spectroscopy he was able to investigate the 1-34S, 2-15N, 3-13C, 4 -13C, 5-13C, and the 5-D isoto pomers. In this work we present our studies on 33S-isothiazole as well as a reanalysis of the parent and 34S isotopomer. We com pare our results with the corre sponding data of thiophene and thiazole. 
Preparation of Isothiazole
Isothiazole was prepared according to a method given by Lucchesini et al. [6] . A 2.5 m olar aqueous mixture of propynal and hydroxylamine-O-sulphonic acid (molar ratio 1:1) was stirred at 0°C for 4 minutes. Propynal was obtained by oxidation of propargyl al cohol with chromium trioxide [7] . After neutralizing the mixture with sodium hydrogen carbonate, a small excess (molar ratio 1.1:1) of a 1.4 m olar aqueous solu tion of sodium hydrogen sulfide was added. Then the reaction mixture was stirred for another 4 hours at room tem perature and subsequently extracted with methylene chloride. The extract was dried over anhy drous sodium sulfate and, after removing the solvent, destilled over a small column.
Experimental
Using our M B-FTM W spectrometer in the range from 8 to 24 G H z [8] we measured the spectra of 32S isothiazole up to J = 6, of the 34S isotopom er up to J = 4, and the 33S isotopom er up to J = 3. F or highest resolution and sensitivity the beam was pulsed through one m irror propagating along the m irror axis. A gas mixture of 1% isothiazole in argon and a stagnation pressure of 50 kP a was used throughout. Frequency lists of the three sulfur isotopomers are given in Tables 1 and 2 . The D oppler splitting was eliminated by taking the mean value of the doublet components. In Figure 1 
Spectral Analysis
The assignment of the 33S species was easily done by taking the mean value of the corresponding 32S and 34S transitions already assigned in [9] and also reanalyzed in this work. The lines of the 33S isotopomer are split by quadrupole coupling of the 14N and the 33S nuclei. The hyperfme free line centers were assumed to be within a few M Hz around the mean value of the corresponding 32S and 34S frequencies.
For the analysis of the 32S and 34S spectra, which show only 14N hyperfme structure (hfs), we used the program H FS [10, 11] which diagonalizes the Hamil tonian containing overall rotation, nuclear quadru pole coupling, and centrifugal distortion in the reduc tion of van Eijck [12] . In the case of 33S isothiazole we used the program Q4 [13] in order to analyze the hfs splitting. The pro gram is based on the coupling scheme Il + I2 = I, I+ J -F ( /l 512 nuclear spins, J rotational angular momentum) and treats quadrupole coupling by first order pertur bation theory [14] . The resulting hyperfine free line centers v0 were used for a centrifugal distortion analy sis in the reduction of van Eijck by the program ZFAP4 [15] . Because only a few transitions were mea sured, the distortion constants had to be fixed to the mean values of those resulting from the 32S and 34S spectra. Off diagonal elements could not be extracted from the spectra.
The resulting rotational, centrifugal distortion, and quadrupole coupling constants are given in Table 3 .
Discussion
The 33S quadrupole coupling constants may be compared with those of thiazole and thiophene. One way to do this is to diagonalize the coupling tensor and to com pare the principal coupling constants xxx> Xyy, and Xzz • In the case °f thiophene such a transfor m ation is not necessary because inertial and principal coupling axes coincide for symmetry reasons. F or thi azole and isothiazole it is not possible to diagonalize the coupling tensor directly since the in plane off-diagonal elements xab could not be determined from our experimental data. Therefore we assumed as an ap proxim ation the principal x-axis to be the bisector of the CSC or the CSN angle of thiazole or isothiazole, respectively. Rotating the tensor by the angle between inertial a-axis and bisector, which is 1.7° for isothia zole, approxim ate principal coupling elements for % xx and Xzzare obtained as given in Table 4 . The % yy values equal xcc since they are not influenced by a rotation around the y-axis being perpendicular to the ring plane. The larger coupling constants of isothiazole reflect a rather different bond situation of sulfur which is connected to C and N in isothiazole instead of two carbon atoms in thiazole and thiophene.
